Cellular mechanism of endothelin-1 release by angiotensin and vasopressin.
Release of endothelin-1, a novel potent vasoconstrictor peptide originally isolated from endothelial cells, from cultured bovine endothelial cells has been shown to be stimulated by arginine vasopressin and angiotensin II. To elucidate the cellular mechanism by which endothelin-1 is released by these vasoconstrictors, we tested the effects of several compounds on the agonist-induced endothelin-1 release and studied the changes of cytosolic free Ca2+ concentrations and phosphoinositide breakdown by these agonists in cultured bovine endothelial cells. Protein kinase C inhibitors (H-7, staurosporine), an intracellular Ca2+ chelator, and an inhibitor of phospholipase C (neomycin), all abolished the agonist-induced endothelin-1 release, whereas the Ca2+ channel blocker nicardipine was ineffective. Although synthetic 1,2-diglyceride (diolein) dose dependently stimulated endothelin-1 release, downregulation of protein kinase C after pretreatment with phorbol ester resulted in decreased effects to increase endothelin-1 release by the agonists. Both arginine vasopressin and angiotensin II induced immediate and transient increases in intracellular Ca2+ levels of fura-2-loaded endothelial cells as well as formation of inositol trisphosphate; the agonist-induced intracellular Ca2+ increases were not affected either by nicardipine or by chelating extracellular Ca2+. The arginine vasopressin- and angiotensin II-induced intracellular Ca2+ increases, inositol trisphosphate formation, and endothelin-1 release were completely abolished by V1-receptor antagonist and saralasin, respectively. It is concluded that arginine vasopressin and angiotensin II stimulate the release of endothelin-1 by a common mechanism, involving receptor-mediated mobilization of intracellular Ca2+ and activation of protein kinase C in endothelial cells.